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This paper empirically investigates financial constraints experienced by innovative small and medium enterprises (SMEs) in 
the context of Visegrad countries: Czech Republic, Slovak Republic, Hungary, and Poland. At first, we examine whether 
innovative (product and process innovation) SMEs seek more external finance than the non-innovative firms and then we 
examine the likelihood of being successful with a loan application. This study uses the dataset from the Business Environment 
and Enterprise Performance Survey (BEEPS V), which was conducted by the World Bank and the European Bank for 
Reconstruction and Development (EBRD) during the period of 2012–2014. With respect to firm-level analysis, we find that 
innovative SMEs are likely to seek external finance to support their innovative ideas but the results are not statistically 
significant. We also did not find any evidence that innovative SMEs experience more credit constraints as compared to non-
innovative firms. However, a country-level analysis suggests that firms in the Slovak Republic and Hungary are more likely to 
seek external finance for process and product innovation. Further, we find that mature firms, firms having audited financial 
statements, and risky borrowers are highly likely to apply for external finance while service-oriented firms are less likely to 
apply for bank finance. Finally, we find that loan application of the experienced borrowers and service firms are more likely to 
be accepted.   
Keywords: Financial Constraints, Innovation, Product Innovation, Process Innovation, SMEs, Visegrad Countries. 
 
Introduction 
 
The long-run economic growth of the firm depends on 
their knowledge creation ability and by which they can 
innovate new products and services to the market. These new 
products and services can create a unique competitive 
advantage for the firms and which may allow them to survive 
for a longer time by having a sustainable cash flow stream.  
Studies in the field of innovation financing and financial 
constraints emphasized that financial difficulties can be more 
severe for the innovative SMEs and for the R&D projects than 
the usual investment in a capital project. Hall (2010) shows 
that information asymmetry may apply to R&D project more 
than that of the capital project because the external lending 
parties do not know the final output. On the other hand, Freel 
(2007) argued that small firm’s investment is concentrated in 
a single project and more often small firms ‘put all their eggs 
in one basket’ and that is why innovative SMEs are riskier 
from the lender's perspective compared to larger firms. Beck 
et al. (2006) highlighted that financing from the outside 
source is important for SMEs to invest in the innovation 
projects because of SMEs lack of internal sources of finance. 
However, it is difficult for the SMEs to find a suitable source 
of finance and they face difficulties compared to the larger 
firms in getting external finance (Freel, 2007). Ayyagari et al. 
(2011) show that bank, financial support can positively affect 
the innovation productivity of the SMEs in their analysis of 
47 developing and emerging countries. That means that 
financial support is an integral part for SMEs to get involved 
in innovation activities. 
In this paper, we intend to examine credit constraints for 
SMEs that are involved in innovative activities in Visegrad 
countries (Czech Republic, Slovak Republic, Hungary, and 
Poland). There are a few reasons to have examined Visegrad 
countries for our research. First, Ayyagari et al. (2007) find 
that SMEs are the major driving force of the national 
employment and economic growth of these countries. 
Specifically, the result shows that SMEs create about 65 % of 
the total employment in the Czech Republic, 59 % in the 
Slovak Republic, and 46 % in Hungary and finally, about 63 
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% employment is generated by SMEs in Poland. Similarly, 
Daszkiewicz (2014) shows that in 2012, among all the 
enterprises, SMEs accounted for 99.8 % of enterprises in the 
Czech Republic and in Poland, likewise, 99.9 % enterprises 
are counted for SMEs in the context of the Slovak Republic 
and in Hungary, respectively. Second, this study could be 
useful for the Visegrad committee in order to implement 
policies that may help to harmonize access to finance for 
those firms that are actively involved in innovation, which 
could potentially increase the demand for new products and 
improve the economic conditions of the countries. Third, this 
paper would be the first empirical evidence about innovative 
firm financing in these countries. Therefore, cross-country 
analysis can be a good starting point to identify structural 
differences in financing to innovative firms and to find out the 
reasons for the lack of finance to innovative SMEs.  
To examine the credit constraint issues for innovative 
firms, first, we would like to assess whether innovative firms 
seek for more external finance than the non-innovative ones 
and then we assess the likelihood of obtaining bank loans for 
innovative SMEs. The objective of our paper is very similar 
to the paper of Mina et al. (2013). However, their research 
was on the market based economies (UK and USA), whereas 
our research is focused on bank-based economies.  In the 
bank-based economy, innovation activities of SMEs can be 
strictly affected because of the shortage of bank loans in our 
examined countries. 
The paper is organised as follows. Section 1 presents 
brief theoretical background on SME financing and financial 
constraints to innovative firms. Section 2 discusses our data 
set, method, and variables. Section 3 presents descriptive and 
empirical analysis and section 4 concludes the paper.  
 
SME Financing and Credit Constraints on 
Innovative SMEs 
 
SME Financing  
Financial difficulties faced by SMEs are an ongoing topic 
in bank financing literature because SMEs are identified as 
the main drivers of economic growth (Sobekova Majkova, 
2016, Belas & Sopkova, 2016; Virglerova et al., 2016, 
Kljucnikov et al., 2016, Dubravska et al., 2015; Belas et al., 
2015; Prokop & Stejskal, 2017). Despite the major 
contribution to the economy, SMEs are often lack of financial 
support from banks and from other external parties to exploit 
the undiscovered market and at times they have to give-up 
profitable projects. The research identified this problem as 
“finance gap” and however, it is not so clear whether the 
financial gap is the main cause of leaving the projects that can 
be a potential cause of this investment problem for SMEs 
(Cosh et al., 2009). Beck et al. (2004) find that small firms’, 
on average, investment capital is 13 % lower than the large 
firms that are financed by the banks. A later study by Beck et 
al. (2006) finds that older, larger and foreign old firms have 
less financial obstacles than smaller or younger firms. Their 
result shows that the small firms’ probability to report 
financing as a major problem is 39 % compared to 36 % 
medium-sized firms and 32 % of the large firms. Hence, they 
show that financing obstacle is higher for smaller firms than 
the other firms those are large and matured. Financing to 
SMEs is quite different from financing to large firms because 
SMEs is information opaque and their growth prospects are 
difficult to justify (Berger & Udell, 2005). As a result, banks 
and financial institutions are evaluating the loan applications 
of SMEs largely based on the soft information, which is a 
result of relationship banking and sharing private information 
about the business with the banks (Berger & Udell, 2002). On 
top of that, usually SMEs cannot produce an audit report or 
external evaluation of the business accounting information 
and in such condition relationship banking can help the SMEs 
to get the desired access to finance from the banks due to trust 
among the parties (Carter et al., 2004; Cenni et al., 2015; 
Rahman et al., 2016a). Regardless of information opacity, 
SMEs having difficulties in getting bank finance because of 
market imperfections and they lack assets that can be pledged 
as collateral to the banks (Menkhoff et al., 2012; Rahman et 
al., 2016b).  
In contrast to SMEs, it is easier for the large firms to get 
easy access to finance because of more bargaining power and 
they have more opportunities in the market (Cenni et al., 
2015). Kirschemann (2016) in her study in the Bulgarian 
market finds that younger SMEs are facing more credit 
rationing due to a lack of past business track records. Korab 
& Pomenkova (2014) examine pre and post financial crisis 
period and access to credit for SMEs in the Visegrad 
countries. They find that SMEs in the Czech Republic and the 
Slovak Republic show a greater reduction in loans and they 
have a very limited access to finance during the period of 
financial crisis (2008–2009) in comparison to pre-crisis 
period (2006–2007). Hence, the above studies suggest that in 
general SMEs are financially constraints than the large firms 
and credit market contraction is making it even harder for 
SMEs to raise external finance for investment.  
 
Financing to Innovative SMEs 
Research in entrepreneurial finance finds that internal 
finance plays a pivotal role for SMEs to grow and finance 
their innovative projects due to lack of external finance. 
Berger & Udell (1998) argue that SMEs pursue capital 
structure of various combinations throughout their lifespan, 
but equity financing is a more common form of financing in 
the start-up period for investments. In terms of capital 
structure theory, equity financing is preferable due to the 
higher cost of external financing and equity financing can act 
as a last resort for SMEs (Giudici & Paleari, 2000). Ughetto 
(2008) finds that internal finance plays significant role for 
SMEs in the Italian market to finance their innovative ideas. 
The paper finds significant results for the small firms but did 
not find significant results for the medium and large 
innovative firms and internal cash flow elasticity. Therefore, 
it can be possible to say that internal finance is more important 
for small firms to invest in innovative activities than the 
medium and large firms. Internal finance is preferable to SMEs 
for their innovative projects due to less information 
transparency and it is difficult for the outside investors to 
evaluate the feasibility of the projects. Hence, this information 
asymmetry can create moral hazard and adverse selection 
problems and credit rationing (Berger & Udell, 2002).  
Empirical research finds that there is a structural problem 
for innovative firms in getting bank finance. It is more often 
that innovative SMEs get a lower amount of external finance 
than that it is required to successfully complete the projects. 
Canepa & Stoneman (2008) find that financial problem is the 
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determinant factor that is affecting more to innovative SMEs; 
especially those are involved in the technological innovation. 
Lee et al. (2015) examine access to finance for innovative 
SMEs after the financial crisis (2012) and compared the result 
with the pre-crisis period (2007) in the UK, their empirical 
result shows that innovative SMEs are looking for more 
external sources of finance mainly from banks after the 
financial crisis. More importantly, innovative firms find it 
difficult to get bank finance than the non-innovative firms do.  
They argue that lower level of access to finance for the 
innovative SMEs are mainly due to structural issues in the 
credit market and because of commercial banks inefficient 
lending techniques. They have also found that micro and 
small firms are more interested to get funds from the banks 
than of the medium-sized firms. The reason is that small firms 
are more vulnerable to the poor structure of the financial 
market than of the medium-sized firms. They also find that 
after the crisis, specifically, in 2012 innovative SMEs 
experienced a similar level of credit rationing as like as they 
were encountering in 2007. Thus, the result is suggesting that 
innovative firms are more credit rationed in comparison to 
non-innovative firms. 
Mancusi & Vezzulli (2014) examined the effect of R&D 
activities of firms and credit rationing in the context of the 
Italian market and they find that credit rationing from banks 
significantly affects the decision for SMEs to invest in R&D 
projects and the amount to be invested in the R&D. They find 
that credit rationing reduces the probability of firms to invest 
in R&D and which, ultimately, leads to a reduction in R&D 
investment. Thus, credit rationing is hampering the 
innovation set-up for SMEs. Mina et al. (2013) examine the 
probability of searching and the success rate of obtaining 
external finance in between innovative and non-innovative 
SMEs by analysing a sample of firms from the US and the 
UK. They find that firms with human capital intensity are 
searching for more external sources of finance compared to 
non-human capital intense SMEs. However, they did not find 
any evidence that seeking external finance is due to the R&D 
intensity of the firms. They also find that US innovative firms 
are looking for more external finance than the UK firms are, 
but it is unlikely that US innovative firms can obtain more 
bank finance than the UK SMEs. Nevertheless, on a bivariate 
analysis, they have found a negative relationship between 
R&D activities of firms and external finance sought. Freel 
(2007) in the context of UK finds that firms those are 
introducing novel products, employing more qualified 
researcher and involve in more R&D activities face relatively 
higher credit restrictions than the non-innovators. The study 
also reports that product innovation is more likely to be 
associated with higher credit rationing comparing with process 
innovation. He also argues that there is a substantial risk of 
product fails in the market than the internal process failure and 
hence, new product innovators are more likely to face higher 
credit rationing. 
With respect to the above literature, it seems that 
innovative SMEs requires more financial support from banks 
to invest in their innovative projects than of the non-innovative 
firms. In that context, we assume that innovative SMEs are 
highly likely to seek more external finance than of the non-
innovative SMEs. Hence, our hypothesis is to examine whether 
innovative firms really seek more bank finance to support their 
innovative ideas compared to the non-innovative firms or not. 
Thus, our hypothesis is as follows:  
 
H1: Innovative SMEs seek more bank finance than of the 
non-innovative SMEs.   
 
Similarly, the literature suggests that innovative SMEs 
face more financial difficulties than of the conventional firms 
due to the substantial risk perception of their investment in 
innovative projects. Hence, we would like to examine 
whether innovative SMEs face higher credit restrictions as 
compared to their non-innovative counterparts or not. In this 
paper, we have divided innovative SMEs into two groups, 
product innovation, and process innovation. To examine the 
effect of innovation on SMEs credit constraints, we formulate 
our hypothesis as follows:   
 
H2: Innovative SMEs face more credit restrictions than 
of the non-innovative SMEs.   
 
Data, Method, and Variables 
 
Data 
 
The dataset we used for our analysis is obtained from the 
BEEPS V survey, which is a joint project of the European 
Bank for Reconstruction and Development (EBRD) and the 
World Bank (WB) conducted from 2012–2014. BEEPS 
survey is conducted in 30 transition economies including 
Russia to examine the business environment conditions of the 
enterprises. The data set covers 15,883 enterprises that range 
from micro, small, medium and large firms.  
The BEEPS dataset covers 254 firms in the Czech 
Republic, 268 firms in the Slovak Republic, 542 firms in 
Poland and finally, 310 firms in Hungary. However, as the 
aim of this paper is to examine financing difficulties for 
innovative firms only in the segment of SMEs and 
considering the fact we have excluded firms, which are not in 
the categories of SMEs. SMEs are defined, according to the 
criteria given by the Organisation for Economic Cooperation 
and Development (OECD) and BEEPS, when the number of 
employees is not more than 250. By excluding large firms and 
all other missing data we have obtained 240 firms in the 
Czech Republic, 260 in the Slovak Republic, 500 in Poland 
and 296 firms in Hungary and which gives a total of 1296 
SMEs for our analysis. Among these 1296 SMEs, 314 firms 
have applied for external loans or lines of credit and 277 firms 
actually obtained it.  
 
Method  
 
The paper aimed at examining the likelihood of seeking 
external finance by innovative SMEs and the probability of 
obtaining it. Hence, considering the fact, our dependent 
variable is a binary variable where the outcome is whether the 
firm applied for external finance or not and if applied whether 
the loan was granted or not. Empirical research quite 
frequently uses logit and probit model to encounter this type 
problem (Mina et al., 2013; Mancusi & Vezzulli, 2014; 
Rahman & Khan, 2013). Considering the nature of our 
outcome variable, we have employed logistic regression 
model for our empirical analysis. Our empirical models to be 
estimated are as follows: 
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Pr(𝐴𝑝𝑝𝑙𝑖𝑒𝑑 = 1) =  𝛽0 +  𝛽1−5𝑓𝑖𝑟𝑚 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠 
+  𝛽6−7𝑂𝑤𝑛𝑒𝑟 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠
+ 𝛽8−9 𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 +  𝜀𝑖 
 
Pr(𝐴𝑐𝑐𝑒𝑝𝑡𝑒𝑑 = 1) = 𝛽0 + 𝛽1−5 𝑓𝑖𝑟𝑚 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠 
+ 𝛽6−7 𝑂𝑤𝑛𝑒𝑟 𝑐ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑠𝑡𝑖𝑐𝑠
+ 𝛽8−9 𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 + 𝜀𝑖 
 
Where Applied is a binary variable it takes a value of one 
(1) if the firm has applied for any external loans or lines of 
credit and zero (0) otherwise. Afterwards, if the firm applied 
for loans we then examine whether the loan application was 
accepted or not. Accepted takes a value of one (1) if the loan 
application was successful and zero (0) otherwise.   
 
Independent Variables 
 
In order to examine our model on the incidence of 
applying for a loan and the probability of a successful loan 
application, we have grouped our independent variables into 
three categories: firm-specific, owner-specific and innovation 
characteristics.  In table 1, we have presented the description 
and sources of each variable. 
With respect to firm-specific control variables, we 
included five variables along with four sector dummies. Age 
is a number of years the firm has been operating. Older firms 
may need less external finance because of their internal 
financial slack (Petersen & Rajan, 1995) but their loan 
acceptance rate can be higher than the younger firms due to 
less credit risk (Kirschemann, 2016). An Audit is one if the 
firm financial statement checked by external auditors and 
zero otherwise. The audit report can have a positive effect on 
the loan application and application outcome because of 
information transparency (Berger & Udell, 2002; Ferri & 
Murro, 2015). With regard to Quality, one if the firm has an 
internationally recognized quality certificate and zero 
otherwise. The international quality certificate may reflect 
better borrower quality (Hanedar et al., 2014) and can have a 
positive effect on our dependent variable. R&D is one if the 
firm invested on R&D within the last three years and zero 
otherwise. Crime is one if the firm has experienced any losses 
because of theft, robbery, vandalism or arson and zero 
otherwise. Firms affected by criminal activities may apply for 
more bank loans due to poor financial conditions, but they can 
encounter more rejections due to high credit risk (Hanedar et 
al., 2014; Duarte et al., 2017). The number of firms has been 
divided according to the sectors. Sector 1 is if the firm is a 
manufacturing firm, Sector 2 is if the firm is a wholesale or 
retail firm, Sector 3 is if the firm is a service-oriented firm and 
Sector 4 is if the firm is a transport, construction, real estate, 
and others.  
In terms of owner specific controls, we have examined 
two variables: Female and Experience.  The Female is one if 
one of the owners among the owners of the firm is a female 
and zero otherwise. It is found that female borrowers are less 
likely to apply for bank loans due to fear of loan rejection 
(Stefani & Vacca, 2015). Similarly, the rejection rate is also 
higher for female borrowers’ due to a high-risk perception by 
banks (Hanedar, 2013). Experience is the years of experience 
of the top manager. It is found that a more experienced 
manager can manage the firm well, which can reduce the 
default rate of the firm (Wetter & Wennberg, 2009). 
Therefore, an experienced borrower can be more confident 
about the future prospect of the firms and hence, he/she can 
apply for more bank finance for investment and similarly, 
experience can positively affect the loan application 
acceptance rate due to better management of the SME. 
Finally, the main test variables for current research are 
innovation characteristics of the firm that consists of two 
variables: Product Innovation is one if the firm has introduced 
any new products within the last three years and zero 
otherwise and Process Innovation is one if the firm has 
introduced any new process within the last three years and 
zero otherwise. Innovative firms are more likely to apply for 
external loans than the non-innovative ones to support their 
innovative ideas (Mina et al., 2013). However, they are more 
likely to be rejected due to high risk of failure and lack of 
information transparency (Freel, 2007; Lee et al., 2015)
Table    1
Description of Variables 
Variable Definition Source 
Applied Equals 1 if the firm has applied for an external loans or lines of credit and zero otherwise (0,1) BEEPS 
Accepted Equals 1 if the loan application was successful and zero otherwise (0,1) BEEPS 
Firm Characteristics      
Age Age of firm, measured as the number of years that the firm has been operating BEEPS 
Audit Equals 1 if the firm financial statement is checked by external auditors and zero otherwise (0,1) BEEPS 
Quality Equals 1 if the has an internationally recognized quality certification and zero otherwise (0,1) BEEPS 
R&D Equals 1 if the firm invested on R&D within the last three years and zero otherwise (0,1) BEEPS 
Crime Equals 1 if the firm has experienced any losses as a result of theft, robbery, vandalism, or arson (0,1) BEEPS 
1. Sector Equals 1 if the firm is a manufacturing firm and zero otherwise (0,1) BEEPS 
2. Sector Equals 1 if the firm is a wholesale or retail firm and zero otherwise (0,1) BEEPS 
3. Sector Equals 1 if the firm is a service-oriented firm and zero otherwise  (0,1) BEEPS 
4. Sector Equals 1 of the firms is a transport, construction, real estate and others and zero otherwise (0,1) BEEPS 
Owner Characteristics      
Female Equals 1 if one of the firm owner is female and zero otherwise (0,1) BEEPS 
Experience Experience of top manager measure in years  BEEPS 
Innovation Characteristics      
ProductInno Equals 1 if the firm has introduced any new products within the last three years and zero otherwise BEEPS 
ProcessInno Equals 1 if the firm has introduced any new process within the last three years and zero otherwise BEEPS 
 
Note: The table presents variable definitions of our study. BEEPS = Business Environment and Enterprise Performance Survey. 
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Results 
Descriptive Statistics 
 
Table 2 and 3 present the detailed firm-level and 
country- level descriptive analysis. It is found that only 24 % 
of SMEs applied for external loans and the application rate is 
higher for the medium firms (32 %). The survey result 
suggests that 94 % of the medium firms were successful in 
their loan application. It is also possible to see that only 18 % 
of the micro firms applied and those firms applied, 78 % of 
them obtained the loan that suggests that rejection rate is the 
highest for micro firms. We found that 26 % of SMEs in the 
Czech Republic applied for loans and 92 % of the firms 
obtained it. However, only 23 % of SMEs in the Slovak 
Republic have applied and Hungary has the lowest 
application approval rate (84 %).  
It is found that 59 % of the medium firms have audited 
financial statements (Audit) and only 23 % micro firms have 
their statements audited. Moreover, about 35 % of the SMEs 
have ISO certificate (Quality) while 59 % of the medium 
firms have ISO certificate. Only about 7 % of the micro firms 
have invested in research and development (R&D) activities 
while about 19 % of the medium firms invested in R&D. The 
survey finds that about 24 % of the medium firms have 
incurred losses due to theft, robbery, and arson (Crime) and 
which is the highest in comparison with micro and small 
firms. It is also found that about 40% of the SMEs have at 
least one owner who is female (Female) and female 
participation is highest in the micro segment (46 %). It 
indicates that females are more comfortable to have a small 
firm, which is easy to manage. In terms of innovation 
activities, 30 % of the SMEs have introduced new products 
within the last three years (ProductInno) and 21 % of the 
SMEs have introduced new processes within their business 
(ProcessInno). According to our expectation, the survey 
result suggests that micro firms have the lowest participation 
in product innovation (27 %) also in process innovation (17 
%). It may signal that innovation is more likely a 
characteristic of the larger firms because they can invest 
more in innovative projects of their internal capital or from 
borrowed funds.  
In regard to the country-level analysis, the survey finds 
that SMEs is older in Poland than the other three countries, 
where the average firm age (Age) is about 20 years. It is 
found that on average 47 % of the SMEs in the Czech 
Republic and the Slovak Republic have audited financial 
statements (Audit), but firms in Poland have the lowest level 
of audited financial statements (15 %). The descriptive result 
also suggests that SMEs in the Czech Republic have the 
highest level of (22 %) involvement in research and 
development activities (R&D) but only about 7 % of the 
firms in the Slovak Republic invested in R&D that is the 
lowest. Surprisingly, 36 % of SMEs in the Czech Republic 
reported that the firm was affected by theft, robbery, 
vandalism and arson (Crime). It suggests that business 
condition in the Czech Republic is weaker than its neighbour 
countries. 53 % of the firms in Hungary have at least one 
owner who is female (Female). In contrary, the Slovak 
Republic has the lowest level (30 %) of women’s 
participation in SMEs. The survey found that firms in the 
Czech Republic have the highest level of product and process 
innovation (ProductInno, 50 %; ProcessInno, 34 %) whereas 
firms in the Slovak Republic have the lowest level 
participation in both products (19 %) and process (13 %) 
innovation. This result may suggest that there is a positive 
association between investment in R&D and innovation. As 
we have seen that the firms in the Czech Republic invest 
more in R&D, they have more innovative outputs. On the 
other hand, the Slovak Republic has the lowest investment in 
R&D and consequently, they have less innovative outputs.  
 
Empirical Results and Discussions 
 
Applied for External Finance 
 
In Table 4, we present the logistic regressions result on 
the likelihood of seeking external finance by SMEs and also 
country level segmentation.  With respect to the firm level 
analysis (column 1), we find that older firms (Age) are more 
likely to apply for external finance than of the younger firms 
and the coefficients are statistically significant. It suggests 
that older firms may need more financial assistance from the 
financial institutions to support their investment in projects. 
It is also possible that older firms are more confident about 
their possibility of getting a bank loan due to their past 
business track record and hence they are highly likely to 
apply for external finance which was also argued by 
Kirschemann (2016) and Dierkes et al. (2013). We find that 
firms having audited financial statements (Audit) are more 
likely to apply for bank loans than the firms without audited 
financial statements are. It may highlight that audited reports 
can increase the confidence level of the firms in applying for 
loans may be due to the better quality of their business 
information.  
Firms that are involved in R&D activities are more likely to 
apply for external finance, but the result is not statistically 
significant. It might be possible that SMEs are more 
comfortable to use internal finance to invest in R&D 
activities due to lack of external finance that is highlighted 
by Hall (2002) and Ughetto (2008). We also find that firms, 
which incurred losses because of theft, robbery, vandalism, 
and arson (Crime), also tend to apply for external finance 
comparing with the firms that did not incur any losses due to 
these activities. It may reflect the fact that firms need external 
financial support to compensate for the losses and they need 
finance to invest in their business. The negative coefficients 
for sector dummy 2 (Sector 2) suggest that retail or wholesale 
firms are less likely to apply for external finance than of the 
manufacturing firms. This may indicate that the retail or 
wholesale firms require less external financial support to 
operate their business. On the other hand, it could be the fact 
that the retail firms are less confident about their possibility 
of getting a bank loan due to a lack of valuable assets in order 
to pledge as collateral to the bank. We did not find any 
significant results for the owner characteristics and loan 
application made; it may be the fact that owner 
characteristics do not influence the probability of seeking 
external finance.  
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Table 2 
 
Descriptive Statistics: Firm-Level 
 
 
Note: This table reports descriptive statistics for dependent variable and independent variables at firm-level.                                                                                                                                     
Source: Authors calculation based on the BEEPS Survey. 
 
 
 
 
 
 
 
Firms 
 
Statist. Applied Accepted Age Audit Quality R&D Crime 
1. 
Sector 
2. 
Sector 
3. 
Sector 
4. 
Sector Female Experience ProductInno ProcessInno 
SMEs                  
  Mean 0.243 0.879 18.242 0.344 0.394 0.107 0.186 0.306 0.425 0.143 0.124 0.395 20.092 0.304 0.213 
  St.Dev.   8.897 0.475 0.489 0.309 0.391     0.489 9.815 0.460 0.409 
  Min 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 
  Max 1 1 81 1 1 1 1 0 1 1 1 1 57 1 1 
  Obs. 1296 314 1296 1296 1296 1296 1296 1296 1296 1296 1296 1296 1296 1296 1296 
Micro                   
  Mean 0.217 0.78 16.94 0.23 0.246 0.067 0.141 0.224 0.505 0.159 0.111 0.457 19.745 0.265 0.169 
  St.Dev.   7.9026 0.421 0.431 0.251 0.349     0.498 9.703 0.442 0.375 
  Min 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 
  Max 1 1 68 1 1 1 1 1 1 1 1 1 50 1 1 
  Obs. 459 82 459 459 459 459 459 459 459 459 459 459 459 459 459 
Small                  
  Mean 0.263 0.906 18.014 0.339 0.419 0.107 0.207 0.318 0.401 0.151 0.128 0.362 19.863 0.331 0.229 
  St.Dev.   7.987 0.474 0.493 0.309 0.4     0.481 9.38 0.471 0.42 
  Min 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 
  Max 1 1 69 1 1 1 1 1 1 1 1 1 51 1 1 
  Obs. 615 161 615 615 615 615 615 615 615 615 615 615 615 615 615 
Medium                  
  Mean 0.319 0.943 21.57 0.59 0.63 0.189 0.234 0.441 0.329 0.091 0.137 0.355 21.441 0.306 0.256 
  St.Dev.   11.932 0.492 0.483 0.392 0.424     0.479 11.077 0.462 0.437 
  Min 0 0 3 0 0 0 0 0 0 0 0 0 1 0 0 
  Max 1 1 81 1 1 1 1 1 1 1 1 1 57 1 1 
   Obs. 222 71 222 222 222 222 222 222 222 222 222 222 222 222 222 
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Table 3  
Descriptive Statistics: Country-Level 
Country Statist. Applied Accepted Age Audit Quality R&D Crime 
1. 
Sector 
2. 
Sector 
3. 
Sector 
4. 
Sector Female Experience ProductInno ProcessInno 
Czech Republic               
 Mean 0.258 0.919 17.250 0.471 0.383 0.221 0.363 0.375 0.345 0.108 0.17 0.329 21.333 0.504 0.342 
 St.Dev.   5.449 0.500 0.487 0.416 0.490     0.471 10.098 0.501 0.475 
 Min 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 
 Max 1 1 25 1 1 1 1 1 1 1 1 1 51 1 1 
 Obs. 240 62 240 240 240 240 240 240 240 240 240 240 240 240 240 
Slovak Republic                
 Mean 0.238 0.902 16.996 0.473 0.450 0.069 0.131 0.303 0.396 0.161 0.165 0.304 19.281 0.185 0.127 
 St.Dev.   6.551 0.500 0.498 0.254 0.338     0.461 9.399 0.389 0.334 
 Min 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 
 Max 1 1 60 1 1 1 1 1 1 1 1 1 50 1 1 
 Obs. 260 61 260 260 260 260 260 260 260 260 260 260 260 260 260 
Hungary                 
 Mean 0.247 0.904 16.605 0.449 0.524 0.074 0.118 0.277 0.439 0.206 0.077 0.527 21.912 0.213 0.193 
 St.Dev.   8.461 0.498 0.500 0.263 0.323     0.500 10.233 0.410 0.395 
 Min 0 0 2 0 0 0 0 0 0 0 0 0 1 0 0 
 Max 1 1 69 1 1 1 1 1 1 1 1 1 55 1 1 
 Obs. 296 73 296 296 296 296 296 296 296 296 296 296 296 296 296 
Poland                 
 Mean 0.236 0.839 20.336 0.154 0.294 0.092 0.172 0.292 0.486 0.114 0.108 0.396 18.840 0.324 0.208 
 St.Dev.   10.926 0.361 0.456 0.289 0.378     0.490 9.424 0.468 0.406 
 Min 0 0 3 0 0 0 0 0 0 0 0 0 1 0 0 
 Max 1 1 81 1 1 1 1 1 1 1 1 1 57 1 1 
  Obs. 500 118 500 500 500 500 500 500 500 500 500 500 500 500 500 
 
Note: This table reports descriptive statistics for dependent variable and independent variables at country-level.  
Source: Authors calculation based on the BEEPS Survey.
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Table 4 
 
Logistic Regressions: Applied for External Finance 
Variables All Firms Czech Republic Slovak Republic Hungary Poland 
 Applied (1/0); logit Applied (1/0); logit Applied (1/0); logit Applied (1/0); logit Applied (1/0); logit 
Firm Characteristics     
Age 0.0135*             -0.057* 0.007 0.016 0.016* 
 
(0.007) (0.030) (0.0237) (0.017) (0.009) 
Audit 0.705*** 0.396 0.262 1.510*** 0.804*** 
 
(0.14) (0.353) (0.312) (0.316) (0.281) 
Quality -0.0343 0.620* 0.165 -0.272 0.324 
 
(0.143) (0.354) (0.325) (0.327) (0.256) 
R&D 0.0876 0.382 -0.816 1.332** -0.423 
 
(0.215) (0.406) (0.7) (0.545) (0.411) 
Crime 0.507*** 1.202*** 0.127 0.806** 0.27 
 
(0.161) (0.333) (0.446) (0.41) (0.288) 
2. Sector -0.345** -0.597 -0.372 -0.111 -0.485* 
 
(0.163) (0.41) (0.377) (0.38) (0.267) 
3. Sector -0.233 -0.598 -0.556 -0.316 -0.012 
 
(0.216) (0.595) (0.507) (0.461) (0.365) 
4. Sector 0.051 0.075 0.148 0.352 -0.413 
 
 (0.217) (0.45) (0.438) (0.572) (0.402) 
Owner Characteristics 
    
Female 0.12 0.131 -0.214 0.147 0.162 
 
(0.137) (0.356) (0.345) (0.318) (0.224) 
Experience -0.006 0.018 0.012 -0.010 -0.026** 
 
(0.006) (0.016) (0.016) (0.015) (0.012) 
Innovation Characteristics 
    
ProductInno 0.218 -0.234 -0.011 0.794* 0.437 
 
(0.168) (0.384) (0.424) (0.424) (0.266) 
ProcessInno 0.11 -0.326 0.893** -0.619 0.206 
 
(0.184) (0.405) (0.449) (0.453) (0.297) 
Constant -1.614*** -1.09 -1.589** -2.162*** -1.085*** 
 
(0.251) (0.709) (0.626) (0.583) (0.396) 
 
     
Observations 1296 240 260 296 500 
 
Note: This table reports logistic regression results of seeking external finance for the full sample and at a country level. The dependent 
variable is applied for external finance (Applied = 1). Manufacturing firm is the reference category for business sector analysis.  
Source: Authors own estimation. Significance level: *** p<0.01, ** p<0.05, * p<0.1.  Standard errors are in parenthesizes. 
 
In terms of our main test variables: product innovation 
(ProductInno) and process innovation (ProcessInno), we find 
a positive result with the likelihood of applying for finance 
but the coefficients are not statistically significant. Therefore, 
we cannot confirm that innovative firms seek for more 
external finance than the non-innovative firms. As like as 
R&D result, we may infer that the firms are more likely to 
depend on their own funds to carry out innovation initiatives. 
With respect to country-level analysis (column 2–5), we 
find that older firms (Age) are less likely to apply for bank 
finance in the context of the Czech Republic, however, the 
result is opposite in the context of Poland. On one hand, it 
could be the fact that older firms in the Czech Republic have 
sufficient reserves to invest without any further borrowings; 
on the other hand, older firms in Poland may need more 
funding to exploit new investment opportunities. The results 
of audit report (Audit) suggest that in all countries, firms 
having audited financial statements are more likely to apply 
for bank finance, but the result is statistically significant with 
respect to Hungary and Poland. It may signal that firm in 
Hungary and Poland are more confident to apply for bank 
loans when they have audited financial statements. 
We did not find any effect of ISO certificate (Quality) 
and the likelihood of applying for bank finance in any of the 
countries. Thus, the quality certificates may not be a good 
predictor of borrower quality and it does not influence the 
probability of applying for bank loans. In terms of R&D, we 
found that firms in Hungary are more likely to apply for a 
bank loan. Therefore, it could be explained by the fact that 
Hungarian firms are dependent on the external financial 
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support to involve in R&D activities than the other three 
countries. Firms affected by the criminal activities (Crime) 
are more likely to apply for bank finance both in the Czech 
Republic and in Hungary. This result may indicate that SMEs 
in these countries are more vulnerable due to hostile business 
condition and they need more financial support to stay in the 
business. The sector dummies (Sector 2; retail or wholesale) 
show a significant negative result in the context of Poland and 
it suggests that retail and wholesale firms are less likely to 
apply for external finance than the manufacturing firms. This 
result may indicate that manufacturing firms have more 
financial reserves and they can invest from their own funds 
rather than acquiring a new loan.  
In terms of owner characteristics, we found no evidence 
that female borrowers (Female) are less likely to apply for 
bank loans than their male counterparts. Hence, at least in the 
context of these countries genders may not be an appropriate 
determinant to decide whether to apply for bank loans or not. 
In contrary to our expectation, we find that the experienced 
managers are less likely to apply for bank loans in the context 
of Hungarian market. It is possible that experienced managers 
(Experience) are looking for more alternative sources of 
finance than the bank finance to meet their immediate 
business needs. Because getting a bank loan is a time-
consuming process and by this time, the actual need for bank 
finance may not be relevant anymore. 
Finally, innovation results suggest that product 
innovation (ProductInno) has a positive effect of applying for 
bank loans in the context of Hungary and which may imply 
that firms engaged in product innovation need more external 
finance compared to the non-innovative firms. We find a 
positive significant result in regards to process innovation 
(ProcessInno) and applying for bank loans for the Slovak 
firms. Overall, the result suggests that firms involved in 
product and process innovation may seek more financial 
assistance to carry on with their innovative ideas and which 
is true, at least in the context of two (Hungary and the Slovak 
Republic) out of our four countries examined. 
 
Obtaining external finance 
 
Table 5 presents the estimates of the likelihood of 
obtaining bank finance by SMEs.  
Table 5 
Logistic Regressions: Obtained External Finance 
Variables All Firms Micro Firms Small Firms Medium Firms 
 Accepted (1/0); logit Accepted (1/0); logit Accepted (1/0); logit Accepted (1/0); logit 
Firm Characteristics 
   
Age -0.005 -0.0275 -0.0329 -0.024  
(0.015) (0.036) (0.028) (0.074) 
Audit 1.143 -0.124 -0.768 2.557  
(0.373) (0.734) (0.593) (1.947) 
Quality 0.534 1.831* -0.004 -1.553  
(0.401) (0.978) (0.620) (2.018) 
R&D -0.233 -0.502 -1.128 0.521  
(0.573) (1.65) (0.859) (2.237) 
Crime 0.313 1.171 0.117 -1.721  
(0.607) (0.945) (0.789) -1.763 
2. Sector 1.027** 1.501* 1.568** -0.038  
(0.473) (0.811) (0.766) (1.764) 
3. Sector 0.687 1.021 1.404 
 
 
(0.608) (0.950) (1.138) 
 
4. Sector -0.131 -0.179 0.369 1.004  
(0.487) (0.844) (0.893) (1.835) 
Owner Characteristics 
   
Female -0.089 -0.173 -0.779 
 
 
(0.371) (0.623) (0.593) 
 
Experience 0.0473** 0.0821* 0.017 0.078  
(0.020) (0.046) (0.029) (0.072) 
Innovation Characteristics 
   
ProductInno 0.0133 -0.59 0.754 -0.515  
(0.465) (0.754) (0.848) (2.166) 
ProcessInno 0.141 -0.617 0.703 1.421  
(0.513) (0.795) (1.005) (2.517) 
Constant 0.574 -0.376 2.394** 0.957  
(0.607) (1.317) (1.075) -2.77      
Observations 314 82 161 42 
 
Note: This table reports logistic regression results of obtained external finance for the full sample and at a firm-level. The dependent 
variable is obtained external finance (Accepted = 1). Female dummy and sector dummy 3 are removed from the medium firms’ regression 
because there is no variation in the dataset.  Manufacturing firm is the reference category for business sector analysis.  
Source: Authors own estimation. Significance level: *** p<0.01, ** p<0.05, * p<0.1.  Standard errors are in parenthesizes.  
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We find that loan application of the older firms (Age) is 
likely to be rejected irrespective of the firm sizes. However, 
the results are not statistically significant. It could be the fact 
that firms are getting older, but they may not have such 
information quality that can enable them to access external 
finance more than the younger firms. We did not find any 
significant results of the audit report (Audit) and obtaining 
external finance. Hence, we reject our intuition that audit 
report would make it easier for banks to justify the 
information quality of the firm and which would increase the 
likelihood of getting a bank loan for SMEs. Micro firms 
having ISO certificate (Quality) are more likely to be 
accepted in their loan application and the result is statistically 
significant. It may suggest that the quality certificate may 
have a positive signalling effect on the likelihood of getting 
a bank loan in the segment of micro firms, however, which 
is not true for small or medium firms.  
We find a negative effect of loan acceptance on R&D 
(R&D) activities. It is probably due to the higher information 
asymmetry related to the R&D project and more risk 
associated with the R&D investment.  Mina et al. (2013) and 
Freel (2007) also found similar results in the context of UK 
and USA. Surprisingly, we found that those firms were 
affected by theft, robbery, vandalism, and arson (Crime) their 
loan application is likely to be accepted by the banks. 
Nevertheless, the results are not statistically significant 
across the size of the firms. We also find that retail and 
wholesale firms (Sector 2) are more likely to be accepted for 
their loan application than the manufacturing firms are. With 
respect to owner characteristics, we find an insignificant 
negative relationship between female (Female) ownership of 
the firms and the likelihood of application acceptance. 
Because of the insignificant results, we reject our intuition 
that female entrepreneurs are facing discrimination in the 
loan markets and which is highlighted in the past literature 
(Hanedar, 2013; Alesina et al., 2013).  
As expected, we find a positive association between 
owner experience and the likelihood of being successful in a 
loan application. This suggests that the level of experience 
could be a positive signal to banks when evaluating the loan 
application for a particular client. As discussed elsewhere 
that an experienced manager can better manage her/his firm 
and that reduces the default rates (Wetter and Wennberg, 
2009). With respect to innovation and financial constraints, 
we did not find any evidence that SMEs are discriminated 
due to their firm sizes and innovation activities than the non-
innovative firms. Both innovation variables (ProductInno 
and ProcessInno) have insignificant results and we, 
therefore, reject our hypothesis that innovative firms are 
more likely to face credit constraints due to their risky 
investment nature. Our results are similar to those of Mina et 
al. (2013) and contrast with the results of Lee et al. (2015) 
and Freel (2007). We may argue that during the survey of 
BEEPS V (2012–2014) economic condition of the countries 
were getting better after the financial crisis and that may have 
resulted in a less discrimination against the innovative firms 
due to favourable economic condition. 
 
 
Concluding Remarks 
In this paper, we investigated the finance seeking 
behaviour of innovative SMEs and the likelihood of 
obtaining it in the context of Visegrad countries: the Czech 
Republic, the Slovak Republic, Poland, and Hungary. Our 
dataset came from the BEEPS V survey, which is a joint 
project of the European Bank for Reconstruction and 
Development (EBRD) and the World Bank (WB). The 
dataset suggests that only 24 % of the SMEs applied for bank 
loans in our examined countries. Hence, it suggests that 
SMEs are reluctant to apply for bank loans.  
The firm-level analysis does not show any evidence that 
firms engaged in R&D and innovation activities are more 
likely to seek for bank finance than the firms that do not 
engage in R&D or innovation. Hence, we cannot say that 
SMEs are highly dependent on bank loans to carry out their 
innovation activities rather it can be highlighted that it is the 
firm’s own choice whether to apply for loans or not and 
which may not be depending on the R&D or innovation 
activities. However, we have found some country-level 
differences in terms of seeking external finance with R&D 
and innovation. For example, firms in Hungary are looking 
for more bank loans for R&D and product innovation and 
firms in the Slovak Republic are looking for bank loans for 
process innovation. Therefore, country-level differences may 
be more important to explain the finance seeking behaviour 
of innovative firms rather than the firm level analysis.  
Our empirical findings do not support the assumption 
that innovative SMEs are financially constrained. Hence, 
innovative SMEs are not considered as a risky investment 
portfolio by banks in our examined countries, which was 
highlighted, in the prior literature. With this result, we may 
infer that financial constraints for SMEs may not be a prime 
cause of lack of involvement in R&D and innovation, rather 
it could be a fact that the lack of firms’ internal ability of 
innovative quality knowledge product or SMEs just are not 
interested to make any changes in the product lines.  
The empirical findings of this paper have a few policy 
implications. First, if financial constraints are not a problem 
for innovation in that case the firm may be provided with 
technological support that can foster the innovation activities 
of the firm. Moreover, in order to motivate more firms to 
engage in innovation and R&D activities government can 
provide financial incentives to encourage SMEs. Firms may 
be reluctant to invest in innovation with their own funds if 
there is a substantial risk of failure. Hence, financial grants 
may encourage innovation activities. However, this paper 
leaves some important areas for future research. As such, we 
did not examine the possibility of discouraged borrowers in 
SME financing. Moreover, why some SMEs are reluctant to 
engage in R&D and innovation is also out of the context of 
this paper. Hence, finding the reasons for borrowers’ 
discouragement in bank finance and lack of engagement in 
R&D and innovation can add more value to SME financing 
literature. Similarly, lack of innovation by SMEs could be 
also related to the lack of cooperation with research 
organizations and universities. Hence, in the future, it could 
be interesting to examine whether SMEs are lacking 
cooperation with research organizations and if so how we can 
increase the cooperation between business and research units 
and their impact on innovation tendency of SMEs.  
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